the time of day that daily care was provided was randomized. An indwelling styleted metal cannula was inserted in,to the cisternal CSF space of anesthetized animals. The exposed end of the implanted cannula was sleeved with a hollow brass screw and both were anchored to the skull with dental cement. Two to six weeks after the operation, the stylet was removed, polyethylene tubing was attached to the cannula, threaded through a protective stainless steel spring, and connected to the inlet port of a single-channel cannula swivel (Alice King Chatham Medical Arts, Los Angeles) located at the top of the cage. A nut affixed to the proximal end of the steel spring was then threaded over the brass screw on the head, and the distal end was attached to the base of the cannula swivel. From the outlet port of the swivel, polyethylene tubing led to a peristaltic pump in an adjoining room, whereby CSF was continously withdrawn for periods up to 10 days at a constant rate of 600 p.l/ hour and collected as 2-hour fractions by an automated fraction collector. The CSF was collected for a 24-hour period preceding the start of an experiment. The collected CSF samples remained in the fraction collector for up to 8 hours at room temperature (20' to 22?C) and were then stored at -40?C until analysis. We determined that vasopressin is' stable in CSF for at least 24 hours at room temperature. 5 Liver cell death and its morphological expression as necrosis have been the subject of many clinical and experimental studies. Since liver cell death may be the ultimate result of a number of different hazards in the cell's environment, including toxic chemicals, anoxia, and viruses, various experimental models have been designed to investigate the morphological and biochemical changes associated with liver cell injury and death. As a result, morphological and biochemical changes of increasing severity have been described and attempts have been made to define "a point of no return" at which the process becomes Liver cell death and its morphological expression as necrosis have been the subject of many clinical and experimental studies. Since liver cell death may be the ultimate result of a number of different hazards in the cell's environment, including toxic chemicals, anoxia, and viruses, various experimental models have been designed to investigate the morphological and biochemical changes associated with liver cell injury and death. As a result, morphological and biochemical changes of increasing severity have been described and attempts have been made to define "a point of no return" at which the process becomes diurnal lighting. Blood samples were collected from an indwelling venous catheter, surgically placed through the external jugular vein into the superior vena cava, and by use of a two-channel swivel incorporated into the tethering system described for continuous CSF withdrawal (4 Abstract. Freshly isolated hepatocytes from phenobarbital-treated rats were incubated in the presence or absence of extracellular calcium with three differently acting liver cell toxins, namely carbon tetrachloride, bromobenzene, and ethylmethanesulfonate. In the absence of extracellular calcium these three compounds were far more toxic to the cells than in its presence. This result is inconsistent with the hypothesis that an influx of extracellular calcium is required as the final step in toxic liver cell injury.
Toxic Injury to Isolated Hepatocytes Is Not Dependent on Extracellular Calcium
Abstract. Freshly isolated hepatocytes from phenobarbital-treated rats were incubated in the presence or absence of extracellular calcium with three differently acting liver cell toxins, namely carbon tetrachloride, bromobenzene, and ethylmethanesulfonate. In the absence of extracellular calcium these three compounds were far more toxic to the cells than in its presence. This result is inconsistent with the hypothesis that an influx of extracellular calcium is required as the final step in toxic liver cell injury. 
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9, 10). The viability of the are able to metabolize foreign comated cells is invariably high pounds at rates comparable to those obiately after isolation the cells served in vivo or with the isolated perth trypan blue and reduced fused liver (12)
, it is possible to study the e adenine dinucleotide toxicity of foreign compounds requiring ig. 1) and contain concentra-metabolic activation to a proximate or enosine triphosphate (ATP), ultimate toxin, such as carbon tetrachlole adenine dinucleotide phos-ride (8) and bromobenzene (2, 9) . This is [ADP), reduced NADP not possible when primary cultures of and glutathione (GSH) simi-adult rat hepatocytes, maintained in ;e observed in the isolated complete media, are used as the experirer (11). On incubation of the mental model because these cultured hes in a balanced salt solution patocytes rapidly lose their ability to 2.6 mM Ca2, for up to 5 metabolize foreign compounds (13) . We e is a slight decrease in ATP have previously described the cell isola-)ncentrations but no measur-tion and incubation procedures and the in the total level of NADP, various characteristics of the liver cells r in the NADPH/NADP+ ra-before and after long-term incubation ( weight and macromolecular nucleophiles (2, 9). The final result of these interactions is cell death. Ethylmethanesulphonate is different from both carbon tetrachloride and bromobenzene in that it does not require metabolic activation in order to become cytotoxic. It is a widely used mutagen and its reactivity results in the alkylation of many tissue macromolecules including membrane constituents.
From Fig. 1, a and (Fig. 1, b and d) , whereas control hepatocytes incubated in Ca2+-free Krebs-Henseleit buffer alone are still approximately 70 percent viable after 4 hours (Fig. 1, b and d) . (Fig. 1, b and d) , whereas control hepatocytes incubated in Ca2+-free Krebs-Henseleit buffer alone are still approximately 70 percent viable after 4 hours (Fig. 1, b and d) . It therefore appears that these three compounds are far more toxic to isolated hepatocytes in the absence of extracellular Ca2+ than in its presence. This result is inconsistent with the notion that an influx of extracellular Ca2+ is required as the final step in toxic injury of liver cells caused by carbon tetrachloride, bromobenzene, and EMS. Moreover, similar results are obtained when 0.1 mM EGTA, a highly specific Ca2+ chelator (16) , is added to the Ca2+-free Krebs-Henseleit buffer, pH 7.4. Thus, if carbon tetrachloride, bromobenzene, and EMS are toxic to isolated liver cells in Ca2+-free buffer containing EGTA, it is apparent that the toxic liver cell injury caused by these compounds, as measured by two wellestablished parameters of liver cell viability, namely, trypan blue exclusion (10) and NADH penetration (17), is not dependent on extracellular calcium.
We therefore conclude that the influx of extracellular Ca2+ is not the final common pathway for the toxic death of isolated liver cells. We do not know why an influx of extracellular Ca2+ appears to be required for the toxic killing of cultured hepatocytes (5, 7) but not for freshly isolated hepatocytes. However, this discrepancy may be due to different effects of extracellular Ca2+ on attached and suspended liver cells. Moreover, our findings are still compatible with the hypothesis that the plasma membrane is a primary target in toxic liver cell injury, and that changes in its permeability to other ions, such as Na+ and K+, may be a crucial part of events that lead to cell death. estimated 1500 species occur in dry heathlands and sclerophyll foresis alone (6). Our studies (7, 8) suggest that in the Australian arid zone, myrmecochory functions primarily to position seeds in favorable microhabitats for establishment and growth. We report on investigations of arid zone myrmecochores in two closely related genera, Sclerolaena and Dissocarpus [united until recently (9) in Bassia (Chenopodiaceae)]. We demonstrate that (i) myrmecochores are differentially abundant on ant mounds, where diaspores are concentrated by the foraging activities of ants; (ii) ant mounds represent favorable microhabitats for myrmecochorous and nonmyrmecochorous plants alike; (iii) myrmecochores are relatively poor competitors when growing away from mounds; and (iv) mound populations of one myrmecochore are reduced significantly in the presence of a second species of antdispersed plant.
Sclerolaena diacantha and Dissocarpus biflorus var. biflorus are common ant-dispersed shrubs in the saltbush communities of arid central Australia (7). The diaspores of both species consist of estimated 1500 species occur in dry heathlands and sclerophyll foresis alone (6). Our studies (7, 8) suggest that in the Australian arid zone, myrmecochory functions primarily to position seeds in favorable microhabitats for establishment and growth. We report on investigations of arid zone myrmecochores in two closely related genera, Sclerolaena and Dissocarpus [united until recently (9) in Bassia (Chenopodiaceae)]. We demonstrate that (i) myrmecochores are differentially abundant on ant mounds, where diaspores are concentrated by the foraging activities of ants; (ii) ant mounds represent favorable microhabitats for myrmecochorous and nonmyrmecochorous plants alike; (iii) myrmecochores are relatively poor competitors when growing away from mounds; and (iv) mound populations of one myrmecochore are reduced significantly in the presence of a second species of antdispersed plant.
